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By 'io.'r of :i.n t r o Quc t i o:" vtc: 'I'~rc tuln ~~"i)()ut t ~ ~ "tory o; C1Y. t ur;r. pI:/
;' its dovc Iopnu.nt • .:.f' ·c r b .... ::..Jlg rive:,l. 'Cl'lJ..;.t.'.:iJ.pictlu' vf the: . lc t hods
,1' encdph....ring (:;;ub ,titu tilJl1 nrul t ...~:l1.lS_)u:.itio ) , ',n.; Vl.:rC tC'.u. ,ht d t:,i l of'
~1' I'uri us r~ws of u c aphcr-Lng, or thodox ~L.1d unor-th »dcx mct hods vi'
(~~ui h\,;1'i.:.1g ~'1 . J.g

moruu
i sh

ir qryptogr-aphy durL1[,
~Jt.,lish 11 ilitC',...-· t

...01,'. i_ri:1i;: ;u't"r

Tht.: syll ~ pr vi uJ. rss: :Ll.Structiu~

c: d two r thr~..; ' i t '1' J.>, nr .. .t ~I 'llD
hid tor:r and .6~ ",1'. P '" :1'\.; c....u,-.>ht dLlI"i..'1." "

1.

, - , G I'I::: fir st ' ·13t ruc t c <.l i tl"-.; v Lous ~ oly.lph' b t ic c i.phoz e
( set.: Pnrt II) . Enatruct Ion ·ro.S vv IJ""1 and by b l ' ckboaz-d, ~l.ft 0r this,
and <::.ftcr the i,l(;thucb of sol uti lJ. J .d ~so beer demons: r~t...d on the
blLcY.bo:.U'" each nbudc.rt Y. L'..S r;ivv"~ pr' etice IJl'ubl rna (bo.scd on cl(,;.J.r
EJgli~h txt ) to so.Lve .'01' hiI" ·',:J,f . 'rho ClY machane, sy11ubic d",
end C' books ,fUrl; also dc.xl,t ·'-it}: at this :JtU[ U, 1f the:s€;, the
Eng l ish "r , O. C. ',/"8 t r l:[J.t ... d in gr....,~h::r '. ·tail , 0::1 b ed on t '.is,
sbu dcnt r ·CI.: l,X'.!:' lC.lllud "1;111,;; J",n ru.L ~t iods 0 bz-eukdr the n;ciph~r

£1.: d (relativ e ) r cc struc td.on Jf I.: code-book .

All aan t~ <.;::> 01' 'orr, f tI''' 13_ lJ itie:: c ipher- (r-eo ,'1..~lcs.

s ..u arca, comp1,.;b:;; and inc ..,y1I::tl.. , 'I _\,; .aught . Iristiruct foi in the:
vari ous tl" -~I)()::;ition cipJ1,~r ID...t:1Cds ace Pert II) and r1JL: t. ods of'
solu tio; ,0[1;(,Lhcr- ,!it.d _Ir _'l; ~.:'ctL- tvnt-_1I'ob l I,;TJ , was Liv, '1 .s
par-a 1 ahcve , I'he .J1.>J'L~ \,(';l-·l..l~1 d ..~t 7itL.t tilis t ',jr.:.

~. r-egar-ds otl r : r orr '" of' (.,~Lcil)} t;ru'" (such' o ,.ibin.ed. l<;thuds
and n dli.:"1L; c i~)h 1') :L. uac L't tl l: t: 1'_, only', gCl1t..:r o.l Lctrur-o u t l i
c nst ructi n "::'3 f iVl: 1, "it.lout '~ "li: r d tails co. corrring m ·th()(1s of
suI tio 1•

....L ORtU.. !N..J.rUUCrrOl--- -

The f'o'Ll.owir e subj ets '/1,; c t , 'Lt rnlly :-

1 Engl isil' ilit.::- r ~~ s_.:._d Ab;"l!:-Y.i~ t_iu ~ .) includi..J.g 0. stud./ ')f th!,,;
oz-gzuri.aatri.on of t h (,,; .J!j :lish 1: • (.; (1 :':'orl,;(,;s, t 1(,; il· ... :N.lt or ,. uf 'ti e

ervicl...1, ornu: t.lu LS, uJli.tn ,tn d b<..ct,...: f r lk . Us\,;', o..:.S ~d0 (,1'

~ ., ",,1 t~1d ,t:;ngli h h dboaL". . 1lctic tests', l'l: 01 t o 'nd lJut
how much 1...- d bven. lC£'.T11t.

Lecturl.;S OJ this o-;J b jeot '. 't:l'v SOIil:.:tir;~s Ci ve:'l i n English.

Student '.FGru 0XVl;ct..,.d t 'l ::.h, ,' , knowl'c1Ge uf t he v nri ou ..- co Lti{,;""
t 0',';"118 , rivors, etc., nd t hGir ex< at , siti{J. s . 'r \J f~Jllo,'iir is un
e ~ It.: u1 thl: l-iJ1.Cl of t . 3 t I.:npltr cd : s h tude it \/"S i v v.. ,'.1 out lini..
map Jf El.jr;.LAliD, 'dth UUl'. ers L'1.dicr til: r, thc IJoait ion f tl e to\.'l13. 'l'h..
studvnt ,,,,1 t u rrite. dCJII.1 t 1<" ", "'es ,f 'we tllTMS 00 .L 'sr> nd:L1g t the
v~iuus d,unb<;rs.
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'rhi~ c .n t d Ci- St.,;V l.[·l 1. ur s , -, C:i1. (,;.lCiphcrinr; r- c .L cc.r lutt..:r y
n-J..l'UJ of " cipuc;r , 'ljibol it only poas i Lc 'C'. do t is ~ .~..t!..
,r~ Lnt b " t J~ 'to • t ~. , > ~ ibo .La in a.u.ditio to t .'-
~ ' .bet l ·t ccr.... L. suc.. C"l.SCS t' ~ t - .. I'iJ:ure: . ~ith _

r..:.llottud n~ x_n.. ts po t: .... ' .. hieh i'rt:' uenci Let ~ s f til
al.phobet , or t ·r. ~.t:'v(;l;)' tL""u v e,.ri<:.nts · allot ~l.' t ~

f'o .. frur~u(':l ; l~t t·. :..' rJ _1d ... :....: 'cr· .in 'r to 'he 10Xt f'!'C-.:,Ut..:.l ·:

o curr:J ores . J.t 1'0110 sz: .non that th:: iT.. ucncu.a 1 e ...1tl.,; 'r_

'..:1d tIl r .t pee, 1:,j in f'~.'", .UI.'::1.C
w

T gr:c:>h~ c:-.ll.:lot DC r'o md e ..'.!3 il:,~ .

(J U 'X A D C D - : C.. - ..
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Ci,thl,;r : or 1 :J z "l 9 7 11 G X
.l.J 5 C J1 l' :i -
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Clew'
Oiph..r :

.IlTT~O"

L:':31"T

c ....ncti hc...rl,; by
un Jf I' 1 r .L.. }

1.t"r•

Ll£ cl,o TOlds, "" .g. 7 = e c.i, e cc ,
UI.. i : c i ihcr . ith v 1'",,"1"'5 iD.' c

..I . Po1yp.lph

The numbe r' of ~)h;iliets i n pdly l .h..butic c i)hurs 0..... r.,; 1 :.
1) t 1.L: 11 yr Lc s b\,;t'; ' . 1. 3 U ~ L,G.

t .... f'o 'LLowirig i s r: 1. ...xamp.l,o of' c. olyn.l. 1'lbvt ic ci2hur ... f .J
,u.pI b S of "\11 .t · cr 1: -
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Glcc.r

A
B

D

1

H

_1-ur'!l l_ -S
Cl ," 1.' Ci_ 1·_r

.." I
l' L

Col __ "t
01..c i1 her'

Ii'
1.

Col~_ !+_=-Q:!U
Clc, _ Ci::?h~r

~i. X
G-

ri:: : ..

Cl~r_ :
iI-h..:r :

4.

.l~ pte '1 ':Ld': , OoL ~-\.J.~':'\.;,

tn~ otl":l '~l-,

l'l. i -~<':ti -.:1 tly.
r- ur -'1" td.&' C' .t,-g0r:, • It is built .- thl.:

.... f , )2 ..L '1i...D-.;to 01y:1.1 )lw,b~tic c ipho of r\.igulw.· _ .tt > :1.,

the ifl u.. ~ ace tl f't tJlO •.tc S Lf.; cc, start .::.l'F ,'h....~ - · t hJ.. l

t he fir t 1 co I ur ., ( t ' i ?iv<.:l1 .):, thv iJlmc tor ~ro I..!) , ~ach

Lane COl ,Iso .:it. t . :> HI,;' '. ':"thin the fir.;t 10 coI umns ,

'l.' it. i sir. ilur to: J1 ' ~.l. - ..:tic c i pher' f r-c In. tt r ..,
exec t t , 1&. + t l.. 5 t'UI.:ll.CO l' .L J1.ibut La hatrtcd, \,; ."' .'-

Col 1, CuI :2 . 1 3. 1 4·
It

wI 5 = 2 ;: 1
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(tYlll; s r;tIJr. J... r i:'l un to th.J.t til u ('1)4 /4-2-)
_ 26 d, 0 t i. i..'1g cl,c s 11.bL.... S .J.1C1/or
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ncod d, 'r -ll;ttt~r code Lr-.:
or ,-,1' C de b i. ,r (676 I i:;

fur 2 .

I,

)1 .~, (, I .... "

(_ 'i-"U;'C"

'11 J.,l 3, lutt-.:rs [.. d fi ·u....·c
~ " ..J. ,J) "'.

'I.;

c. c1

'l'his "L;t d is ,.0 l-r usc - U ll' i: _ the I'{ir... .J

( -out... ~ t . .3. ::Oav<,.
t,r.,ro,;; <i "'s
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Tho uuly PI'3.c t i "\.1 cxamp.Lc luot cd ;us th · }{us i

,.n.in chnrOlcteristic ~6 hz t r '::Ltiotic a.L
fro·ue cy d.:.ta .

five-figure codu.

... produce normal, cll;.'lr t xt

iI.

This is 0:11" us ~d f I.. short t cY-t3.
"v i s i t in[: or d L zzle::;" .

I t 1 a sccurity. to

ExUltpL.: : - 2 5 1 7 [j If- 6 3

Clenr F A ~ ~ ~ r,l " ,

Cipl D 1!' X J. j ~ .t!. L _

1 . The si

u.) is th~ ~ ~i~~t forr.
jJatt varies . T"

25. Th to. t is 'lZ'itt '1.

t 111 r ..d out, 11 col . :5, frol top 0
:1. fit;urc key or a coy-wor-d ',rritten Db ve the

Exn . 10:-
~r_1-It.-i.._~
I TIj E F Y 0

L;l r- l_-t -
.. E S A

b) The incOlUnl te t ..) nbove,
except that the l~,-st lim: Ln -ccbangl.e or So 'ill 1.' Ls not ompLct
and that thez- f'or-e the depth of t f" . q;urc.. in c:ertd..I1 columns
dirf . S oJ 1 . This can ronde' breaking cons Ldcr'al ~ mor-e
difficult .

"
II

The cl.ca ext is ~ .Titte do rn t: a
once I i ::I ii the ~thud uf rc .....di..

10.01:1 as t ullows : OoI ur,u mar-k d 1
H Ii 2
Ii II 3

1.~1 I .', ~ V(; . Th only di_fcr-
ncdphcrud toxt out . '..I: i~ ta1~s

i'" r(.;~.d out frol.: to~' to 'botrtom,
II " bottom to to_,
II II top to bottom, etc.

•

Exwnplo:-

Cle

2 4

~ O, U 11.

5 1

~
Oi or: FMr.ITY EnOS1. SO u



This ty-yc of cil.Jh(;r car ciso t.:L:C til\,) f orm of "scrpcntdnc"
tr~spo~ition ci~h~r.

4. The Di~~onal :runBPositivn ciphc]:

T . c 'L ear- t ext i~ writ "CC:1 down as for 1. u.) above , 1ending I.JUt is
done.. dth I' ',lit h t a ~qJY,. di"~'omllw , 8.3 agr-eed bef'o chand b t.re •
the addr aso arid addrossee , ik y vfxic.tiol1s can e u e d, for
inst e, nlso in the fo l 01 a 's :r cnt inc I I at tcr-n, l1iX" .I~)le of
01~ method re r, ~lE: o rt D. mcssag : -

Cl(;:'X :

>-
S-
o

. ~.

Pr-ocedur-e tit -Fust in as :L1. ·1 D.) above , 'r h \; r· suL t
text is then ...~c -Ylritt~·-. in the ~ ect . '~le (c, crrt : P\:
another- rcct:::l.ilgl;;"; . this is however- t 1,- ut,ht tv be an
ex J-}!l) nd hr t e once more .

cipher
stn.tcd ":L
error, sc,",

Cl~ar

tcxt :

3 1 4 6 7 5 2·
l~ I E F Y 0 U

.,
~,

;:f E S ·S A G E_.-t--~

F It 0 t.: J A
I

'--- - .-- - . . ..-

Recaphercd

A Y S M 0 A J

The finDJ. c ipher text is t hen: EFYRG JEMAH FSNUA Illi1'EO 0••••
The second un.ttern (rectangle.) can, of course, have C.:iY other
aha.. c , ..-ddth d key ,

6. The "IL.s' 11."

0.) Thc si.'nple II 'TERII

The pril i p l e i s t he SDJi'C 0.5 in the IICAi,[ CUB:EII ( transposition
pattern ','lith inclliIr.Jlcte r ctnngle) hen hatting or anagrarmung
to.kes p Lace accor-dang to a key . ilfnen no ha.tti."1g or anagrt» ,ing
t c.kr:s p.Lacc , the b Lnnk spac e in th pattern are filled in
(wit cleo lettt~rs) rith the result that the cLcrrr t ex t a pears
ir.1. l)r o.c t i c ·ul- rcguln.r se _ C.-lOC, but ·.~th . u. 'rws oreal •

This i s ::... l)nrticuln.rly comp'Lac ted faIT, of cipher derived fruID
too ·'er" .:r.; I and devcLoucd from the sinmlt: hattc "., :' . TE...: '
deacr-ibcd . t D.) above . bntt:;ring or writ'k18 in of c.Le ~r t",xt
is not done cent in.ual y f'rom left t , ri[.ht, but the use of tI l;:
&:mti.ng (cr. .. 'lCing p8.tt~r.l) of t ie stencil is en, nged four tirnes j
this is 0.1. ' b~ . rvvolving the stencil p riodici.!.lly through 90° .

III . CX)M13INED METHODS

It is, of cour-se, al. s o lJossiblc to cOmbiJlO thl;: vardous basic - s tems in
order to Cet u combined cipher, or cipher vith rociphor . Exarnpl 5 : Th



i ci_hr' uilt up on tr.... .l. i lc.i~ -L, of :Jr , .ctic.::.lly u i ,(.i! ...
0:..1. bL;ticcJ. c i . '1Cr 01' x,:r{U1£...!' ~t l-c ... -. '. . ' .L1ti '.ll;d 0 the c I.ll' (.; fo r
~ c . It z'e s" nl..: •

ruei~1Cl~~ 4-fi~ur ~ e uc
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(bu' 0 Iii 7/fI, bis 1.f. T. .... J
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'-J. . .. or r , 1. 1J • -"IS . . ..bt.

c

oci

~ ~1l. i tUl' :--- . - --

u:;....J1l : 11:" ch bir~nUrl, sprucf'ur
c1urch :

.- :i.t,...;~· dca - ::Lllc.;lklL·::;US ' : f~z I- .... __. - ------ . ---_ ... _-

JillI'''' -): ..,<ii' (Z) Y 0 J.~ 1

L, l\u:':[,u~ '. EXl.O: , :';l l\.;" Ld.c C ,1 deri : L; r ch .ic de ncn . c ':'nsl1cr ' .:.)r~,eh"'I'u:n; \.; . .1.,

" lU. den wlJ",ll.;': 'cb.. r vcrc i.: rt , 0; ..1.'.. icc Lcht auf i hre s J;).c t U:'

in oinera bcsti!'l1j .tu . _~l or .....t. 1.11", '1.... ' It..;·l,r ken, ten. e i.n zura; -l.(1u~tc~~

~ t.. ~-.t' bl:1.1; " aro Lchc. "",11[,li scl •

.....a.t ..

so ul' 'l..tvi:"t,
~elt:: :-t \U! lL.., '.

...., 1:' JC 0' cnr-Li.....cb

~.s ... v .I. ojt t .. s un. _.1. -.J

.:r..; id rc: dC:1 1.:Jri,:.;,-" "I,' :11
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~ J...... .... i...'1J.L; i tun,
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'Jll. -lie kc:'itC:l dur Vt;;r< chl.ues s Lui . ("2,_'J:.tr'Vu-..,+'~""~
L; " -''1 die. .:..in .1tlichL ....:I i.; ci ill ', in .:i.\. . i:~(;L ~:1. V",rse~ 11.: 351 " C!.,"..rt

il v b ·fu t ... und unl; ef'ug't o L:nt s chl.uc c cIun (:: i:.ntziffcI't.U 'r) •

1. E.C8o.tZYvI~_ _ e. L:

•~J8C V..:}f<, __ .:1,

U be ' di uc ri...<; LU' I.",'; t z.' 't l;<; on Ve ' sehlucsslw si .I..,1e.: . (. i~
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